Abstract. This paper introduces a local non-positivity of two set-valued mappings (F, Q) and considers the existences and properties of solutions for set-valued mixed vector F Q-implicit variational inequality problems and set-valued mixed vector F Q-complementarity problems in the neighborhood of a point belonging to an underlined domain K of the set-valued mappings, where the neighborhood is contained in K.
Introduction
F -complementarity problem (F-CP); finding x ∈ K such that T x, x + F (x) = 0 and T x, y + F (y) ≥ 0 for all y ∈ K, and corresponding variational inequality problem; finding x ∈ K such that
T x, y − x + F (y) − F (x) ≥ 0 for all y ∈ K,
where K is a nonempty closed and convex cone of a real Banach space X with its dual X * , T : K → X is a mapping and F : K → (−∞, +∞) is a positively homogeneous and convex function, were firstly considered in [7] .
In 2003, Fang and Huang [1] considered a vector F -complementarity problem with demi-pseudomonotone mappings in Banach spaces by considering the solvability of the problems. Huang and Li [3] studied a scalar F -implicit variational inequality problem and another F -implicit complementarity problem in Banach spaces in 2004. Recently, the result of the scalar case in [3] was extended and generalized to the vector case by Li and Huang [6] . The equivalence between the F -implicit variational inequality problem and F -implicit complementarity problem was presented and some new existence theorems of solutions for F -implicit variational inequality problems were also proved.
In 2007, Lee, Khan, and Salahuddin [5] generalized some results of [3, 6] to more generalized vector case. They introduced a generalized vector F -implicit complementarity problem and corresponding generalized vector F -implicit variational inequality problem in Banach spaces and proved the equivalence between them under certain assumptions. Furthermore, they derived some new existence theorems of solutions for the generalized vector F -implicit complementarity problems and the generalized vector F -implicit variational inequality problems under some suitable assumptions without any monotonicity.
Recently, the following mixed vector F Q-implicit variational inequality problem (FQ-VI) and corresponding mixed vector F Q-implicit complementarity problems (FQ-CP) for set-valued mappings were considered in [4] ;
) and w ∈ F (g(y)), where y ∈ K, and (b) s + z = 0 for any s ∈ Q(x, h(x)) and z ∈ F (h(x)), where K is a nonempty closed convex cone of a real Banach space X and {P (x) :
x ∈ K} is a family of nonempty pointed closed convex cones with the apex at the origin in a real Banach space Y . Mappings g, h :
The following Theorem A and Theorem B in [4] show the equivalence between (FQ-VI) and (FQ-CP) and some existence theorems of solutions for them under some suitable assumptions without monotonicity, respectively.
Theorem A. Assume that a set-valued mapping
Y is also positively homogeneous in the second argument and g : K → K is surjective. Then (FQ-VI) is equivalent to (FQ-CP).
Theorem B. Let K be a nonempty closed convex subset of X and P
. Then (FQ-VI) has a solution. Furthermore, the solution set of (FQ-VI) is closed.
This paper introduces a local non-positivity of set-valued mappings (F, Q) and considers the existences and properties of solutions for (FQ-VI) and (FQ-CP) in the neighborhood of a point belonging to an underlined domain K of the set-valued mappings, where the neighborhood is contained in K.
This paper generalizes and extends many results in [1, [3] [4] [5] [6] [7] .
Preliminaries
Remark that P (x), x ∈ K is a closed set such that 
Main results
Unless otherwise specified, we assume that K is a nonempty closed convex cone of a real Banach space X and {P (x) : x ∈ K} is a family of nonempty pointed closed convex cones with the apex at the origin in a real Banach space Y . F, Q) is locally non-positive at x 0 ∈ K with respect to (g, h) and there exists a nonempty compact convex subset 
Proof. Since (F, Q) is locally non-positive at x 0 ∈ K with respect to (g, h), we can assume that N (x 0 ) is a closed and convex set without loss of generality.
Since K ∩ N (x 0 ) is also closed and convex, from Theorem B, (FQ-VI) has a solution
). Now we show that for y ∈ K, (3.1) also holds.
is a neighborhood of the origin and so it is absorbing. For any y ∈ K, there exists t ∈ (0, 1) such that t(y−x * ) ∈ N (x 0 )\{x * } and so y t := ty + (1 − t)x * ∈ K ∩ N (x 0 ). Hence
for any a * t ∈ Q(x * , g(y t )), b * ∈ Q(x * , h(x * )), c t ∈ F (g(y t )) and d * ∈ F (h(x * )). On the other hand, the following set A = {y ∈ K : a − b + c − d ∈ P (x) for any a ∈ Q(x, g(y)), b ∈ Q(x, h(x)) c ∈ F (g(y)) and d ∈ F (h(x))}, is convex for all x ∈ K. In fact, if y 1 , y 2 ∈ A, then for x ∈ K,
and for y ∈ K, a * y + c ∈ P (x * ) for any a * y ∈ Q(x * , g(y)) and c ∈ F (g(y)).
Proof. The conclusion follows directly from Theorem A and Theorem 3.1. 
